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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Image Region Partitioning using Pre-labeled 
Regions. 

2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

3. The disclosure is objected to because of the following informalities: 
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a. The following sentence, found on Page 2, lines 49-51 , contains errors: 
This is useful only for simple applications where all The prior art ZOI method 
uses the same distance metric for all components. 

b. Page 7, lines 1 89, contains the word "firs" which the examiner has taken 
to be fire. 

Appropriate correction is required. 

Drawings 

4. The drawings are objected to because Figure 5E appears to have been damaged 
during transmission. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." If 
a drawing figure is to be canceled, the appropriate figure must be removed from the 
replacement sheet, and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
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examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 2, 3, 7, and 8 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 2 further limits claim 1 to input an image and perform component labeling 

« 

upon that image. Claim 1 already inputs a component labeled image. Claim 2 has 
been interpreted as: The fast image region partition method of claim 1 wherein 
inputting a component labeled image comprises the steps of: a) Input an input 
image; b) Perform component labeling using the input image to create the component 
labeled image. 

Similarly claim 3 has been interpreted as: The fast image region partition method 
of claim 1 wherein the two pass ZOI creation step furth e r comprises the steps of: a) 
Perform a first pass scan using the component labeled image to create a first pass 
intermediate distance image and a shortest distance component label image; b) 
Perform a second pass scan using the first pass intermediate distance image and the 
shortest distance component label image to create a background distance transform 
image and a updated shortest distance component label image. 
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Claim 7 has been interpreted as: The adaptive image region partition method of 
claim 6 wherein inputting a component labeled image comprises the steps of: a) 

Input an input image; b) Perform component labeling using the input image to create the 
component labeled image. 

Claim 8 has been interpreted as: The adaptive image region partition method of 
claim 6 wherein the adaptive two pass ZOI creation step furth e r comprises the steps of: 
a) Perform a first pass scan using the component labeled image to create a first pass 
intermediate adaptive distance image and an adaptive shortest distance component 
label image; b) Perform a second pass scan using the first pass intermediate adaptive 
distance image and the adaptive shortest distance component label image to create an 
adaptive distance transform image and an updated adaptive shortest distance 
component label image. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 1-8 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Braspenning et al (US 6,963,664). 
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Consider claim 1, Braspenning discloses a fast image region partition method 
(see column 1, lines 38-50 describing an image segmentation method capable of 
producing robust results with limited resources) comprising the steps of: a) Input a 
component labeled image (see column 4, line 66 to column 5, line 4 describing an 
image labeled with seed values); b) Perform a two pass ZOI creation method using 
the component labeled image to create a ZOI image (see column 5, lines 35-54 
describing a two-pass algorithm to define the image regions closes to each seed 
point). 

Consider claim 6, Braspenning discloses an adaptive image region partition 
method (see abstract) comprises the steps of: a) Input a component labeled image 
(see column 4, line 66 to column 5, line 4 describing an image labeled with seed 
values); b) Perform an adaptive two pass ZOI creation method using the component 
labeled image to create an adaptive ZOI image (see column 5, lines 35-54 describing 
a two-pass algorithm to define the image regions closes to each seed point). 

Consider claims 2 and 7, Braspenning discloses inputting a component labeled 
image using the steps of: a) Input an input image (see column 6, lines 25-28); b) 
Perform component labeling using the input image to create the component labeled 
image (see column 4, lines 17-65 which describes the process of labeling a digital 
image with seed pixels defining distinct regions). 

Consider claim 3, Braspenning discloses the two pass ZOI creation step 
comprising the steps of: a) Perform a first pass scan using the component labeled 
image to create a first pass intermediate distance image and a shortest distance 
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component label image; b) Perform a second pass scan using the first pass 
intermediate distance image and the shortest distance component label image to create 
a background distance transform image and a updated shortest distance component 
label image (see column 5, lines 35-45 describing the iteration of two passes and 
column 5, lines 47-50 describing the process of updating a distance array and a 
closest seed array). 

Consider claims 4 and 5, Braspenning discloses the first and second pass scans 
depending on a selected set of adjacent neighbors and their distance lengths (see 
column 5, lines 35-45 describing the use of the distance to get to each neighbor 
in the computation of the nearest seed component). 

Consider claim 8, Braspenning discloses the adaptive two pass ZOI creation step 
comprising the steps of: a) Perform a first pass scan using the component labeled 
image to create a first pass intermediate adaptive distance image and an adaptive 
shortest distance component label image; b) Perform a second pass scan using the first 
pass intermediate adaptive distance image and the adaptive shortest distance 
component label image to create an adaptive distance transform image and an updated 
adaptive shortest distance component label image (see column 5, lines 35-45 
describing the iteration of two passes and column 5, lines 47-50 describing the 
process of updating a distance array and a closest seed array). 



9. Claims 11-13 are rejected under 35 U.S.C. 102(e) as being anticipated by Cong 
etal (US 6,956,961). 
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Consider claim 1 1 , Cong discloses a cell segmentation method comprising the 
steps of: a) Input a nuclei mask image (see column 8, lines 43-48); b) Input a cell 
mask image (see column 9, line 45 to column 10, line 30 describing the process for 
creating a cell shape-indicative marker); c) Perform nuclei region partition using the 
nuclei mask image to create nuclei mask ZOI (see column 10, lines 61-67 where a 
watershed algorithm is applied to the nuclei mask image to determine cell 
boundaries); d) Perform cell region separation using the cell masks and the nuclei 
mask ZOI to generate cell separated regions (see column 11, lines 8-17 describing 
the use of a watershed algorithm using both the cell mask and nuclei mask to 
determine cell boundaries). 

Consider claim 12, Cong discloses an adaptive cell segmentation method 
comprising the steps of: a) Input a nuclei mask image (see column 8, lines 43-48); b) 
Input a cell mask image (see column 9, line 45 to column 10, line 30 describing the 
process for creating a cell shape-indicative marker); c) Perform adaptive nuclei 
region partition using the nuclei mask image to create adaptive nuclei mask ZOI (see 
column 10, lines 61-67 where a watershed algorithm is applied to the nuclei mask 
image to determine cell boundaries); d) Perform adaptive cell region separation using 
the cell masks and the adaptive nuclei mask ZOI to generate adaptive cell separated 
regions (see column 11, lines 8-17 describing the use of a watershed algorithm 
using both the cell mask and nuclei mask to determine cell boundaries). 

Consider claim 13, Cong discloses further excluding the pixels close to the 
adaptive nuclei mask ZOI boundaries (see figure 5A, label 514). 
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Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Braspenning as applied to claim 8 above, and further in view of Gilge (US 5,666,212). 

Consider claims 9 and 10, Braspenning discloses the first and second pass 
scans depending on a selected set of adjacent neighbors and their distance lengths 
(see column 5, lines 35-45 describing the use of the distance to get to each 
neighbor in the computation of the nearest seed component). Braspenning does 
not explicitly disclose the distance lengths depending on their associated component 
labels. Gilge discloses an image segmentation algorithm using local windowing, also 
disclosing the possibility of local weighting for each window (see column 5, line 59 to 
coumn 6, line 24). 

It would have been obvious to one skilled in the art at the time the invention was 
made to modify the invention of Braspenning, and modify the distance function to use 
local weighting for each seed region, as taught by Gilge, thus allowing images to be 
segmented into regions of varying size, as discussed by Gilge (see column 1, line 65 
to column 2, line 56). 
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12. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cong as 
applied to claim 12 above, and further in view of Gilge. 

Consider claim 14, Cong discloses the adaptive nuclei region partition calculating 
cell size estimates (see column 2, lines 57-60). Cong does not explicitly disclose 
using these estimates as the weighting factor for the length function. Gilge discloses an 
image segmentation algorithm using local windowing, also disclosing the possibility of 
local weighting for each window (see column 5, line 59 to coumn 6, line 24). 

It would have been obvious to one skilled in the art at the time the invention was 
made to modify the invention of Cong, and modify the process of cell segmentation 
inlcuding using the estimate of cell size as a weight in the length function, as taught by 
Gilge, thus allowing images to be segmented into regions of varying size, as discussed 
by Gilge (see column 1, line 65 to column 2, line 56). 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric J. Mohr whose telephone number is (571) 270- 
5140. The examiner can normally be reached on 7:30am-5pm M-Th, 7:30am-4pm 
Alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nick Corsaro can be reached on (571 ) 272-7876. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Eric J. Mohr 





